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Abstract
Background: Adolescents are among the highest consumers of social media while research has shown that their
well-being decreases with age. The temporal relationship between social media interaction and well-being is not
well established. The aim of this study was to examine whether the changes in social media interaction and two
well-being measures are related across ages using parallel growth models.
Methods: Data come from five waves of the youth questionnaire, 10-15 years, of the Understanding Society, the
UK Household Longitudinal Study (pooled n = 9859). Social media interaction was assessed through daily frequency
of chatting on social websites. Well-being was measured by happiness with six domains of life and the Strengths
and Difficulties Questionnaire.
Results: Findings suggest gender differences in the relationship between interacting on social media and well-
being. There were significant correlations between interacting on social media and well-being intercepts and
between social media interaction and well-being slopes among females. Additionally higher social media
interaction at age 10 was associated with declines in well-being thereafter for females, but not for males.
Results were similar for both measures of well-being.
Conclusions: High levels of social media interaction in early adolescence have implications for well-being in later
adolescence, particularly for females. The lack of an association among males suggests other factors might be
associated with their reduction in well-being with age. These findings contribute to the debate on causality and
may inform future policy and interventions.
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Background
Rapid changes in technology have given rise to many im-
portant questions regarding their short- and long-term
effects on overall health and well-being. Television view-
ing expanded people’s exposure to new and different cul-
tures and ideas; however up until recently, it has not
been an interactive medium. Thus it is especially import-
ant to explore, as this study does, whether there is a
long-term relationship between interacting on social
media and well-being among adolescents, as health-
related behaviours and well-being levels track into adult-
hood [1–4]. The link between television viewing and
health outcomes such as increased obesity, fasting insu-
lin and other markers of metabolic risk has been well
established leading many countries to establish guide-
lines for daily consumption [5]. More recently, technol-
ogy has become more interactive, specifically with the
advent of social media websites and smartphone apps. A
recent report by the United Kingdom’s Office of Com-
munications stated that adolescents aged 12-15 spend
more time online than they do watching television [6].
Additionally, adolescents in the United Kingdom (UK)
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are ranked in the bottom third on overall well-being in a
United Nations Children’s Fund report comparing sev-
eral countries [7].
While social media allows for interaction between
people, it is still a sedentary activity that can be done in
a solitary environment. Conversely, social media are
often used in group settings. Whether done in isolation
or with friends, there may be risks to using social media,
which could lead to poorer physical and mental health
in adulthood [8, 9]. Risk factors such as social isolation
[10], low self-esteem [11, 12], increased obesity [13] and
decreased physical activity [14] may all contribute to
later life health issues. While some studies have shown a
negative relationship between interacting on social
media and well-being, there are others which show posi-
tive associations. High quality interactions [15–17], re-
duced social isolation [16, 18] or information seeking
[19] are all mechanisms through which well-being may
be increased with social media use.
More recently, research has focused on the patterns of
social media usage. There are different ways these pat-
terns have been defined, Brandtzæg [16] identified five
types, sporadics, lurkers, socializers, debaters and
advanced. Others categorise users as active or passive
[20–22]. As research into the effects of social media use
and interaction has increased the theoretical framework
underlying the relationship with well-being have contin-
ued to be developed. Verdyun et al., [22] suggest that
the relationship operates differently for passive and ac-
tive users. Active users may experiences an increase in
social capital and connectedness resulting in an increase
in well-being, however passive users may be more likely
to experience upward social comparison leading to a re-
duction in well-being [22]. A review of current literature
by Verduyn et al. [22] found mixed results for the pas-
sive mechanism while evidence for the active pathway
was stronger.[22]While much of the early evidence link-
ing social media interaction and well-being was based
on cross-sectional data making causal inference impos-
sible, evidence from longitudinal studies is increasing.
Recent longitudinal studies have reported longer term
associations between social media interaction and well-
being with mixed results [22–25]. In a study of Belgian
adolescents, active private Facebook use, e.g. chatting or
sending personal messages, was indirectly associated
with lower depressed mood through increased perceived
friend support and decreased avoidant coping [20].
Recent reviews of studies have analysed the associations
between mental health and screen time or screen-based
media [11, 22, 26]. One review included all forms of
screen-based media and separated associations by type
of mental health indicator [11]. They found support for
a relationship of screen-based sedentary behaviours with
increased depressive symptoms, increased inattention,
hyperactivity problems, decreased self-esteem and de-
creased well-being and quality of life [11]. Evidence of a
relationship with anxiety symptoms, internalising prob-
lems and eating disorder symptoms was inconclusive.
[11] A meta-analysis examined evidence from cross-
sectional and longitudinal studies separately with mixed
findings. Among cross-sectional studies, the findings
suggest a strong positive association between increased
screen time and depression risk [26]. However among
longitudinal studies’ findings suggest a negative,
although non-significant association [26]. Further inves-
tigation of the longitudinal studies included identifying
the quality of the studies, i.e. participant selection, meas-
urement of constructs, methodology for addressing
study design issues, control of confounding and appro-
priate statistical methodology. Therefore when lower
quality studies were excluded increased screen time sig-
nificantly predicted depression risk [26]. A limitation of
these reviews is that there is a conflation, in some cases,
of screen time with social media use or interaction on
social media. Social media use is conducted using a
screen, however there are features of social medial that
cannot be found in traditional screen time such as televi-
sion viewing [16].
A third recent review looked at two social media
usage components, overall usage of social networking
sites and types of social networking site use and their
associations with subjective well-being [22]. They con-
clude that cross-sectional studies provide a mixed mes-
sage on overall usage and subjective well-being, while
longitudinal studies show more conclusively a decline
in subjective well-being as a result of using social net-
working sites [22]. A limitation to this review is that
the longitudinal studies sites used short follow-up
times, one to two weeks, which may not translate into
long-term effects. In their conclusions regarding types
of social networking sites use and subjective well-being
the authors suggest that passive use is associated with
lower subjective well-being while most studies cited
showed a positive association between active use and
subjective well-being [22].
Prior research shows that screen-based media inter-
action increases whilst well-being levels decrease
throughout adolescence and these changes differ by gen-
der [6, 27, 28]. Many of the recent studies controlled for
gender and age, where appropriate, but did not look at
age or gender differences in screen-based media inter-
action or how associations with well-being might differ
with age and gender. In the meta-analysis conducted by
Liu et al., [26] gender and age moderation analyses were
conducted which showed a significant positive associ-
ation for males and adolescents under the age of 14; no
significant associations were found for females or those
over the age of 14. This suggests that there might be
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differences in the association between social media inter-
action and well-being by gender and across age groups.
The well-being measure used to examine the relation-
ship between screen-based media and well-being might
also be a factor which contributes to the diverse and
sometimes conflicting results. Many studies have exam-
ined the associations between screen-based media and
negative markers of well-being such as depression,
socio-emotional difficulties and anxiety with mixed re-
sults [11, 20, 23, 29]. There have also been studies which
have examined positive markers of well-being, such as
happiness, self-esteem and quality of life, again with
mixed results [11, 27]. Findings from a study of UK
adolescents showed that interacting on social media for
more than 4 h was associated with more socio-
emotional difficulties, but not with lower levels of happi-
ness suggesting that future research should investigate
whether the relationship between social media inter-
action and positive and negative markers of well-being
differs [27].
This study adds to the current literature by using lon-
gitudinal data from adolescents 10-15 years of age in the
UK. The primary aim of this study is to examine changes
in social media interaction and positive and negative
markers of well-being with age and to determine
whether any relationship exists between social media
interaction and well-being trajectories. A secondary aim
is to examine whether the social media interaction and
well-being relationships and trajectories differ by gender.
We also explore whether initial levels of well-being or
social media interaction are predictive of rates of change
in the other.
Methods
Participants
Respondents came from the youth panel of Understand-
ing Society: the UK Household Panel Study (UKHLS).
UKHLS is a nationally representative longitudinal study
which interviews all household members annually
(2009/10-2014/15). A stratified, clustered sampling
scheme was used to identify primary sampling units.
Additional information on the sampling scheme and
data collection methods is available [30, 31]. All individ-
uals 16 and older participated in the main survey while
the youth questionnaire was given to adolescents aged
10-15. Youth panel members self-completed a paper-
and-pencil survey. Verbal consent was required for
participation for all respondents. Written consent is only
required for requests to link administrative data to sur-
vey responses. Youth participation required the inter-
viewer to ask the parent/guardian for their verbal
consent, and receive an affirmative response, and then
to ask the young person for their consent, at which point
the young person was free to agree or refuse. Ethical
approval was obtained from the University of Essex Eth-
ics Committee and the Oxfordshire Research Ethics
Committee (REC) A, REC reference OS/HO604/124.
In wave one, 4899 respondents participated in the
youth panel, this represents 74% of the invited 6627 ado-
lescents [32]. As children reach the age of 10 they are
eligible to be included in the youth panel and at the age
of 16 they are eligible to enter the adult interview. Over
the first five waves of UKHLS, 9859 adolescents partici-
pated in the youth panel, participation in each wave
ranged from a low of 3656 in wave 5 to a high of 5014
in wave 2. The number of adolescents who participated
in just one wave was 3674; 2521 participated in two
waves, 1874 in three, 1280 in four waves and only 510
have participated in all 5 waves. Males comprised 51% of
the sample with 4990 individuals providing 11,073
person-age observations compared to 4869 females with
10,935 person-age observations.
Measures
Social media interaction: Two questions were used to
determine whether adolescents chatted via social media.
The first question asked “Do you belong to a social web-
site such as Bebo, Facebook or MySpace?” and the sec-
ond question “How many hours do you spend chatting
or interacting with friends through a social website like
that on a normal school day?” Responses for the latter
question were scored on a 5-point scale ranging from
“none” to “7 or more hours.” Responses were then
recoded so that those with no social networking profile
were coded as “no profile” and other responses were
recoded to “1 h or less”, “1-3 h” and “4 h or more”
category.
Well-being: Happiness and socio-emotional difficulties
reported by youth panel members were both used to
examine whether social media interaction is differentially
associated with positive and negative markers of well-
being. Six questions covering different domains of life, i.e.
friends, family, appearance, school, school work and life as
a whole, were asked and scored on a 7-point Likert-type
scale. Factor analysis confirmed that all questions loaded
on to one factor, thus an overall happiness score was cre-
ated with a range of 6-42 (Cronbach’s α = 0.77). Higher
scores indicated higher levels of happiness [33].
Negative aspects of well-being were measured using
the Strengths and Difficulties Questionnaire (SDQ). The
SDQ is a validated instrument which screens for emo-
tional and behavioural problems in children and adoles-
cents aged 3-16 years [34]. The SDQ is comprised of 25
items; responses were ‘not true’, ‘somewhat true’ and
‘certainly true’. Twenty of these items covering hyper-
activity/inattention, emotional symptoms, conduct prob-
lems and peer relationship problems are summed to
create a total difficulties score which ranges from 0 to 40
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(Cronbach’s α = 0.67). Higher scores on the total difficul-
ties score indicate worse well-being. SDQ total difficulties
scores of 20 or above indicate clinically relevant risk for
mental problems [35]. This cut-off was chosen so roughly
90% of the sample would fall in the normal or borderline
range and 10% would fall in the abnormal range [35]. The
distribution of the SDQ total difficulties scores was slightly
skewed, for both males (skewness = 0.56) and females
(skewness = 0.53). Happiness questions are asked annually,
however the SDQ is completed bi-annually.
Covariates: Control variables were chosen based on
the literature and previous analysis, conducted on the
same data, which showed independent associations be-
tween these variables and both screen-based media and
well-being [6, 27, 28, 36]. Parent- and household-level
covariates were included in this analysis. Marital status
was included as the parent-level covariate while
household-level covariates were highest educational at-
tainment and household income. Covariates were also
included in the models as time-varying or time-
invariant, as appropriate. Ethnic group and mean house-
hold income were time-invariant while educational
attainment and marital status were time-variant. The
youth questionnaire only asked ethnic identity every
other year, thus some adolescents may not answer
these questions. Therefore we used the youth re-
sponse to the ethnicity question where available, for
the 19% (n = 1847) with no ethnicity parent’s report-
ing of their own ethnic group identity was used in-
stead. Ethnic group was coded as White British, Black
African/Caribbean, Asian, Other and Mixed. White
British was the reference group.
At each wave, previous month net income is reported
for the household. Household income was equivalised
for household composition using the Organisation for
Economic Co-operation and Development modified
equivalence scale [37] and then log transformed to cre-
ate a more normal distribution. Due to missingness and
model convergence issues, income was averaged across
all waves the young person participated in.
Each parent reported their highest education qualifica-
tion at each wave. The highest reported qualification of
either parent was used. Due to sample size in some of
the categories, General Certificate of Secondary Educa-
tion (GCSE) and other qualification were combined so
that the categories were degree, other higher qualifica-
tion, A-level, GCSE/Other qualification, no qualification;
degree was the reference category. GCSE are exams
taken at 16 years of age (school year 11) and A-levels are
exam taken at 18 years of age (school year 13). Each par-
ent also reported their marital or cohabitation status
(referred to as partnership status) at each wave. Partner-
ship status was dichotomised as partnered or not part-
nered with partnered as the reference category.
Analysis
We estimated parallel latent growth curve models using
MPlus 7.3 [38] Well-being scores and social media inter-
action are repeated at each age and are modelled as dis-
tinct processes; the conceptual model is shown in Fig. 1.
Rather than model over time, we modelled by age.
Therefore these models do not measure change over
time within individuals but rather change by age aver-
aged across individuals [39]. We estimated four models
two for happiness, one for females and one for males
and two for SDQ total difficulties, one for females and
one for males Linear growth parameters are estimated
for each process giving an intercept and a slope. Factor
loadings were fixed at zero at age 10, therefore the inter-
cept is interpreted as either the well-being score or the
amount of time spent using social media at age 10.
Intercepts and slopes are allowed to covary across pro-
cesses; additionally slopes of one process are regressed
on the intercept of the other process to estimate the po-
tential reciprocal influence of social media interaction
and well-being as the panel members aged. All models
controlled for the young person’s ethnic group, parental
partnership status, highest educational attainment and
mean household income. Highest educational attainment
and marital status regression coefficients were set to be
equal across age to estimate the average effects of each
and to reduce any random fluctuations at each age. All
adolescents aged 10-15 in a household were given the
opportunity to complete a questionnaire; thus all models
were adjusted for clustering within households.
Results
The person-age distribution was similar and equal
within each gender; each age group consisted of 16-17%
of the overall sample (Table 1). A higher percentage of
fathers than mothers reported being partnered rather
than non-partnered, as resident fathers are more likely
to participate than non-resident fathers. The majority of
adolescents were White British (74%) with Asian as the
second largest ethnic group (11% for males and 12% for
females).
Table 1 shows that interacting on social media in-
creased with age for both males and females. Females
used social media more than males, a pattern that con-
tinued throughout adolescence. At age 13, half of fe-
males were chatting for more than 1 h per day,
compared to one third of males. By the age of 15, 59% of
females and 46% of males were chatting for 1 or more
hours per day.
Well-being scores also differed by gender and age.
Happiness scores decreased for females from a high of
36.94 (95% Confidence Interval [95% CI] = 36.73, 37.15)
at age 10 to 33.33 (95% CI = 33.10, 33.57) at age 15. In
this sample, young women with clinically relevant SDQ
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scores had a happiness level 6.95 (95% CI = 6.31, 7.58)
points lower than young women who did not have
clinically relevant SDQ total difficulties scores, 1.42 of a
happiness standard deviation. The 3.44 (95% CI = 3.00,
3.89) point difference in happiness between female 10-
and 15-year olds is 0.70 of the total female happiness
standard deviation across all ages. With the exception of
the difference between ages 10 and 11 and ages 14 and
15, all levels of happiness were significantly different
from each other. Males showed a similar, albeit smaller,
reduction in happiness levels going from 36.02 (95% CI
= 35.80, 36.24) at age 10 to 34.55 (95% CI = 34.33, 34.78)
at age 15. This is equivalent to 0.30 standard deviates on
the happiness scale or one-quarter of the difference be-
tween young males with clinically and non-clinically
relevant SDQ scores. Young males aged 13 and older
were significantly less happy than both 10 and 11 year
olds while 12 year olds were significantly happier than
14 and 15 year olds. SDQ scores decreased for males,
but increased for females. At age 10 the average SDQ
score was 10.30 (95% CI = 9.94-10.66) and rose to 11.15
(95% CI = 10.83-11.46) at age 15. Average female SDQ
scores were significantly higher at ages 14 and 15 than
the scores at age 10, 11 and 12. Conversely, males had
an average SDQ score of 11.51 (95% CI = 11.15, 11.87) at
age 10 which decreased to 10.25 (95% CI = 9.92, 10.59)
at age 15. SDQ scores of males at ages 10 and 11 did not
differ from each other but were significantly higher than
the average scores of males aged 13, 14 and 15. While
the average score at age 10 was higher than the age 12,
there was no difference between the average age 11 and
age 12 scores.
Significant differences between genders at specific ages
were also observed. Ten and eleven year old females
were significantly happier and had lower SDQ scores
than males. These differences became non-significant at
age 12 and at age 13 males reported higher levels of hap-
piness while the SDQ scores were non-significantly dif-
ferent. Fourteen and fifteen year old males on average
were significantly happier and had lower SDQ scores
than females.
Parallel growth model growth factor associations
The parameter estimates for the model intercepts,
slopes and growth factor associations are given in
Table 2. There were significant differences in the
models between males and females. In both the happi-
ness and SDQ models, there were significant correla-
tions between the intercept of social media interaction
and the intercept of each marker of well-being for fe-
males (Fig. 1, parameter A). These findings indicate
that increased social media interaction was correlated
with lower levels of happiness and higher levels of
socio-emotional difficulties at age 10. While the
Fig. 1 Conceptual parallel process growth model. Note SMI = Social Media Interaction; Double-headed arrows indicate correlations; Single-headed
arrows indicate regression paths. Parameter A = correlation between social media interaction and well-being intercepts; Parameter B = correlation
between social media interaction and well-being slopes; Parameter C = social media interaction slope regressed on social media interaction
intercept; Parameter D =Well-being slope regressed on well-being intercept; Parameter E = well-being slope regressed on social media interaction
intercept; Parameter F = social media interaction slope regressed on well-being intercept
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happiness and social media interaction intercepts were
uncorrelated in males, there was a significant correl-
ation between the two intercepts in the SDQ model,
Correlation parameter (r) =0.10 (95% CI = 0.01, 0.19).
Parameter B, the correlation between the slopes of so-
cial media interaction and well-being was significant for
females only. In both cases, an increase in social media
interaction was correlated with a decline in happiness,
r = − 0.23 (95% CI = − 0.36, − 0.09) and an increase in
SDQ score, r = 0.26 (95% CI = 0.09, 0.43).
For both males and females, the intercept of social
media interaction was associated with the social
media slope (Parameter C) and the well-being inter-
cept was associated with the well-being slope
(Parameter D). The associations were negative for
both happiness and SDQ total difficulties. These
findings indicate that adolescents with high levels of
social media interaction at age 10 have less steep
trajectories (slower rate of change) with age than
those who interacted less social media at age 10.
The happiness model correlation estimate for males
is r = − 0.14 (95% CI = − 0.17, − 0.11) and females is
r = − 0.08 (95% CI = − 0.13, − 0.04). Parameter
estimates for the SDQ model were similar (Table 2).
Similarly, high levels of happiness or a low level of
socio-emotional difficulties at age 10 were associated
with smaller changes in the respective marker of
well-being with age (Parameter D).
Finally, there was only one significant association for
Parameter E, the association between the social media
interaction intercept and the SDQ slope. For females, in-
creased interaction on social media at age 10 was associ-
ated with greater increases in SDQ with age, path
coefficient = 0.10 (95% CI = 0.004, 0.19). The association
approached significance (p-value = 0.07) in the happiness
model for females, coefficient = − 0.06 (95% CI = − 0.13,
0.01). There were no significant associations for
Parameter F, the slope of social media interaction
regressed on the well-being intercept, however in the
happiness models the female (p-value = 0.07) association
approached significance.
Parallel growth model covariate parameter estimates
Table 3 provides the associations of the covariates with
the well-being and social media variables. There was no
association between parental education and happiness
for females. However lower levels of parental education
were associated with lower levels of happiness for males.
In the SDQ models, there was a dose-response relation-
ship between parental education and their child’s SDQ.
In both the happiness and SDQ models, all levels of par-
ental educational attainment were associated with in-
creased social media interaction for both males and
females compared to adolescents whose highest parental
achievement was at degree level. Having an unpartnered
mother was associated with lower well-being for both
Table 2 Parameter estimates
Happiness SDQ total difficulties
Females (n = 4765) Males (n = 4903) Females (n = 4762) Males (n = 4901)
PE 95% CI PE 95% CI PE 95% CI PE 95% CI
Model Intercepts
Well-being Intercept 36.55 (33.32, 39.78) 38.40 (35.20, 41.61) 13.57 (8.86, 18.27) 10.44 (5.54, 15.34)
Well-being Slope 1.65 (− 0.01, 3.31) 0.76 (−1.00, 2.52) 1.69 (0.44, 2.93) 0.78 (− 0.40, 1.95)
SMI intercept 0.00 0.00 0.00 0.00
SMI slope 0.44 (− 0.32, 1.20) 0.47 (− 0.26, 1.20) − 0.17 (− 0.71, 0.36) 0.11 (− 0.46, 0.68)
Growth factor associations
Path A: Intercept SMI < −-> Intercept WBa − 0.10 (− 0.19, − 0.01) −0.02 (− 0.10, 0.07) 0.18 (0.08, 0.27) 0.10 (0.01, 0.19)
Path B: Slope SMI < −-> Slope WBa − 0.23 (−0.36, − 0.09) −0.02 (− 0.15, 0.12) 0.26 (0.09, 0.43) 0.17 (−0.03, 0.36)
Path C: Slope SMI < −- Intercept SMI −0.08 (− 0.13, − 0.04) −0.14 (− 0.17, − 0.11) −0.08 (− 0.13, − 0.04) −0.14 (− 0.17, − 0.11)
Path D: Slope WB < −- Intercept WB −0.08 (− 0.12, − 0.04) −0.07 (− 0.11, − 0.03) −0.10 (− 0.15, − 0.05) −0.08 (− 0.12, − 0.03)
Path E: Slope WB < −- Intercept SMI −0.06 (− 0.13, 0.01) −0.004 (− 0.05, 0.04) 0.10 (0.004, 0.19) 0.03 (−0.03, 0.10)
Path F: Slope SMI < −- Intercept WB −0.01 (− 0.03, 0.001) −0.01 (− 0.02, 0.002) 0.01 (− 0.01, 0.02) − 0.001 (− 0.01, 0.01)
Model fit
Loglikelihood −43,001.75 −42,831.53 −31,170.95 −31,064.01
AIC 86,111.50 85,771.06 62,449.90 62,236.02
BIC 86,289.24 86,121.94 62,799.19 62,586.86
Abbreviations: AIC Akaike Information Criterion, BIC Bayesian Information Criterion, 95% CI 95% Confidence Interval, PE Raw parameter estimate,
SMI Social Media Interaction, WB Well-being; <−- regression; <−-> correlation
aCoefficients are correlations
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Table 3 Covariate parameter estimatesa,b
Happiness SDQ total difficulties
Females (n = 4765) Males (n = 4903) Females (n = 4762) Males (n = 4901)
Well-beingc
No qualification 0.24 (− 0.22, 0.69) − 0.47 (− 0.90, − 0.03) 0.71 (0.10, 1.30) 1.50 (0.91, 2.10)
GCSE/Other qualification 0.11 (− 0.24, 0.46) − 0.40 (− 0.73, − 0.06) 0.60 (0.15, 1.05) 0.90 (0.44, 1.36)
A-level − 0.21 (− 0.66, 0.20) − 0.29 (− 0.67, 0.08) 0.43 (− 0.09, 0.95) 0.80 (0.27, 1.32)
Other higher Qualification 0.02 (− 0.43, 0.46) − 0.52 (− 0.97, − 0.08) 0.21 (− 0.38, 0.80) 0.45 (− 0.15, 1.04)
Degree (Ref)
Unpartnered Mother − 0.81 (− 1.12, − 0.51) − 0.69 (− 0.98, − 0.39) 0.51 (0.12, 0.91) 0.88 (0.47, 1.29)
Partnered Mother (Ref)
Unpartnered Father −1.52 (−2.52, − 0.52) − 0.60 (− 1.35, 0.15) 1.37 (0.23, 2.49) 0.77 (− 0.28, 1.81)
Partnered Father (Ref)
Social Media Interactionc
No qualification 0.85 (0.60, 1.10) 0.87 (0.62, 1.12) 0.85 (0.59, 1.11) 0.88 (0.61, 1.14)
GCSE/Other qualification 0.84 (0.65, 1.03) 0.62 (0.43, 0.80) 0.85 (0.66, 1.04) 0.62 (0.42, 0.81)
A-level 0.56 (0.33, 0.78) 0.59 (0.38, 0.81) 0.57 (0.35, 0.79) 0.60 (0.38, 0.82)
Other higher Qualification 0.60 (0.36, 0.84) 0.45 (0.22, 0.68) 0.61 (0.37, 0.85) 0.45 (0.22, 0.69)
Degree (Ref)
Unpartnered Mother 0.41 (0.26, 0.56) 0.32 (0.17, 0.48) 0.41 (0.26, 0.56) 0.32 (0.16, 0.48)
Partnered Mother (Ref)
Unpartnered Father 0.12 (− 0.37, 0.61) 0.37 (− 0.06, 0.80) 0.15 (− 0.34, 0.63) 0.37 (− 0.07, 0.82)
Partnered Father (Ref)
Well-being Intercept
Black African/Caribbean 1.06 (0.38, 1.74) 1.14 (0.25, 2.04) −1.72 (−2.65, − 0.79) −1.38 (−2.66, − 0.11)
Asian 0.46 (− 0.16, 1.07) 0.80 (0.25, 1.35) − 0.91 (− 1.75, − 0.08) −1.56 (− 2.39, − 0.72)
Other Ethnicity 0.84 (0.003, 1.68) − 0.15 (− 1.08, 0.79) − 0.37 (− 1.62, 0.88) − 0.37 (− 1.62, 0.89)
Mixed Ethnicity − 0.67 (− 1.55, 0.20) 0.42 (− 0.34, 1.17) −0.10 (− 1.16, 0.96) −0.83 (− 1.80, 0.14)
White (Ref)
Mean Log Household Income 0.11 (−0.33, 0.54) −0.28 (− 0.71, 0.16) −0.57 (− 1.20, 0.07) 0.04 (− 0.63, 0.70)
Well-being Slope
Black African/Caribbean −0.05 (− 0.27, 0.17) 0.004 (− 0.25, 0.26) −0.02 (− 0.26, 0.21) −0.20 (− 0.51, 0.11)
Asian 0.18 (0.01, 0.36) 0.31 (0.15, 0.47) −0.16 (− 0.37, 0.05) −0.12 (− 0.34, 0.09)
Other Ethnicity − 0.14 (− 0.41, 0.13) 0.14 (− 0.09, 0.36) −0.28 (− 0.56, − 0.002) −0.02 (− 0.31, 0.26)
Mixed Ethnicity 0.04 (− 0.24, 0.32) −0.15 (− 0.37, 0.08) 0.08 (− 0.15, 0.32) 0.11 (− 0.13, 0.34)
White (Ref)
Mean Log Household Income 0.06 (−0.06, 0.17) 0.20 (0.10, 0.31) −0.03 (− 0.17, 0.12) −0.03 (− 0.18, 0.11)
Social Media Interaction Intercept
Black African/Caribbean −0.04 (− 0.44, 0.36) 0.07 (− 0.53, 0.68) −0.04 (− 0.44, 0.36) 0.06 (− 0.54, 0.67)
Asian −0.81 (−1.14, − 0.48) −0.47 (− 0.80, − 0.13) −0.80 (− 1.13, − 0.47) −0.48 (− 0.81, − 0.14)
Other Ethnicity −0.04 (− 0.50, 0.42) 0.22 (− 0.27, 0.71) −0.01 (− 0.47, 0.45) 0.21 (− 0.28, 0.70)
Mixed Ethnicity −0.53 (− 1.00, − 0.06) −0.08 (− 0.57, 0.41) −0.53 (− 1.00, − 0.07) −0.09 (− 0.57, 0.40)
White (Ref)
Mean Log Household Income −0.34 (− 0.58, − 0.10) −0.16 (− 0.41, 0.09) −0.36 (− 0.60, − 0.12) −0.16 (− 0.41, 0.09)
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males and females. Compared to adolescents who lived
with a partnered mother, those living with an unpart-
nered mother interacted on social media more; the effect
size was the same for both males and females in the hap-
piness and the SDQ models. Living with an unpartnered
father was associated with worse well-being for females
only; there were no significant associations for males.
Time-invariant associations were mixed and should be
interpreted with caution due to the aggregation of ethnic
groups. Black African/Caribbean adolescents had better
well-being at age 10 compared to White British adoles-
cents. Asian (Indian, Bangladeshi or Pakistani) males
had higher levels of happiness at age 10 and both Asian
males and females showed a greater increase in happi-
ness with age when compared to their White British
counterparts. Asian adolescents also had lower levels of
socio-emotional difficulties at age 10 compared to White
British adolescents. Asian adolescents used social media
less at age 10 and their increase in use with age was
slower than for White British adolescents. In the SDQ
model, males from higher income households had
greater increases of happiness with age compared to
those from lower income households. In both well-being
models, females in higher income households interacted
on social media less at age 10; however their interaction
increased more from 10 to 15 years more than adoles-
cents in lower income households.
Discussion
The results from this study showed that social media
interaction increases with age and happiness decreases
with age for both males and females. While socio-
emotional difficulties decreased with age for males, they
increased for females. The parallel growth models
showed stark differences by gender, although the
patterns were similar between the two measures of well-
being. Worse well-being was associated with greater so-
cial media interaction at age 10 and the changes over
time were also associated for females. Of most import-
ance, greater interaction on social media at age 10 was
associated with worsening socio-emotional difficulties
with age among females. The findings for males showed
that social media interaction and levels of well-being at
age 10 were associated with their changes with age; how-
ever there were no cross-associations. Meaning that ini-
tial levels of well-being or social media interaction was
not associated changes in interacting on social media or
well-being levels, respectively. Only, social media inter-
action and SDQ scores were associated at age 10 in the
SDQ model.
The findings indicate that well-being at older ages
among females is associated with how much they inter-
acted on social media at age 10; this was not the case for
males. This is one of the first studies to show such stark
differences between social media interaction and well-
being between males and females. Many studies control
for gender and do observe a significant gender main ef-
fect; however they do not test for gender interactions or
stratify by gender [25, 40, 41]. In a cross-sectional ana-
lysis of UK adolescents, Brodersen et al., [42] found that
the emotional symptoms subscale of the SDQ was asso-
ciated with sedentary behaviour for females but not for
males. Verduyn et al. [22] have offered potential path-
ways through which active and passive social media
interaction may impact well-being, social capital and
upward comparison. It is possible that as adolescent
females age there is an increase in upward social
comparison leading to decreases in well-being. While
Verduyn et al. [22] do not theorise on the effects of
active use on upward social comparison, it is possible ac-
tive use is also associated with upward social compari-
son. Thus there may be a mediating role of upward
social comparison on the relationship between social
media interaction and well-being among females as they
age. It is possible that by only controlling for gender and
looking across age, these studies are masking the true
Table 3 Covariate parameter estimatesa,b (Continued)
Happiness SDQ total difficulties
Females (n = 4765) Males (n = 4903) Females (n = 4762) Males (n = 4901)
Social Media Interaction Slope
Black African/Caribbean −0.05 (− 0.17, 0.06) −0.02 (− 0.14, 0.10) −0.06 (− 0.17, 0.06) −0.03 (− 0.15, 0.09)
Asian − 0.27 (− 0.37, − 0.17) −0.10 (− 0.18, − 0.03) −0.27 (− 0.37, − 0.17) −0.11 (− 0.19, − 0.04)
Other ethnicity −0.12 (− 0.26, 0.01) −0.10 (− 0.20, 0.004) −0.17 (− 0.27, − 0.03) −0.09 (− 0.19, 0.01)
Mixed ethnicity 0.13 (0.01, 0.26) 0.01 (−0.09, 0.11) 0.14 (0.02, 0.27) 0.01 (−0.09, 0.10)
White (Ref)
Mean log household income 0.08 (0.02, 0.14) 0.05 (−0.004, 0.11) 0.09 (0.03, 0.15) 0.06 (−0.002, 0.11)
Abbreviation: GCSE General Certificate of Secondary Education, SDQ Strengths and Difficulties Questionnaire
aOther ethnicity = Gypsy or Irish Traveller, Other White, Any other Asian background, Any other Black background, Arab, Any other ethnic group
bGCSE exams taken at age 16 (year 11); A Level exam taken at age 18 (year 13); Examples of other higher qualifications are teaching, nursing or diploma
certifications /qualifications; Other qualifications include CSE, skill s certifications, apprenticeships, clerical qualifications, etc.
cAverage effects across age - covariate regressions were held to be equal across ages
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relationships between social media interaction and well-
being as they might differ by gender.
The male models did show that both happiness and
socio-emotional difficulties decreased with age, however
if these reductions are not associated with social media
interaction what other factors could be responsible?
Many studies have shown that social media interaction
is higher among females than males while males are
more likely to participate in gaming, either via computer
or console [25, 27, 41, 42]. As gaming has become as
interactive as social media, it is possible that greater as-
sociations between gaming and well-being might be
found for males than females. Preliminary analysis on
this sample suggests this, data not shown.
The personal and household characteristics of the ado-
lescents produced interesting findings. Levels of well-
being were better among Black African/Caribbean and
Asian adolescents and changes in happiness were greater
in Asians. This finding of better well-being of ethnic
minority adolescents in the UK has been found else-
where [43, 44]. A new finding of this study is that Asian
adolescents chatted on social media less and their
increase with age was lower than White British adoles-
cents. Finally there was an association between social
position and social media interaction in that adolescents
from households with lower education or income had
higher levels of interacting on social media and among
females lower income was associated with more social
media interaction at age 10, which has been replicated
with US adolescents [45] but not in the UK [46].
There are several strengths of this study. It uses lon-
gitudinal data from a nationally representative sample.
We were able to estimate models separately by gender
showing significant differences in growth factor associ-
ations. This study controlled for several time-invariant
and time-varying covariates. The associations between
those covariates and the intercept and slopes of social
media interaction and well-being intercepts and slopes
differed. Associations also varied by age. Finally, the
questions included in this study only assess one form
of active social media interaction, i.e. chatting, and
does not assess other forms of active interaction, nor
passive interaction. So while we cannot examine differ-
ences between active and passive use, we are able to
look at longitudinal effects of active use. Active inter-
action implies content contribution or creation while
passive interaction includes reading but not comment-
ing on posts. Thus active social media interaction may
lead to increased feelings of connectedness and thus
better well-being. The findings from this study contra-
dict this hypothesis as well as previous findings [22].
There are limitations, however, the social media ques-
tion asks specifically about interaction on a normal
school day and not social media interaction during the
weekend or when not in school, which might be
higher. Thus the findings may be underestimated.
Additionally, there are no questions on patterns or rea-
sons that adolescents interact with social media. Re-
cent studies have identified typologies of use and have
examined how patterns of use are associated with well-
being. [16, 20–22]. Future waves of UKHLS ask about
weekend use and should be compared to weekday use.
While UKHLS is longitudinal, it was not possible to
use parallel latent growth curve models to examine
within individual changes in the social media inter-
action and well-being relationship due to the replace-
ment nature of the youth questionnaire and the long
data collection period, 2 years, which did not allow for
creation of cohorts. Use of a longitudinal study without
these issues should enable further examination of
changes over time within individuals.
Conclusions
Advances in technology have resulted in increases in
sedentary behaviour and, in the past, solitary activities.
However with the creation of social media it is possible
to interact with others while still being separate.
Adolescents are increasingly engaged in social media
and the long-term effects on well-being are not fully
known. Some studies suggest that interacting on social
media might reduce social isolation; however there are
others which have come to opposite conclusions. The
findings of this study show gender differences in that
greater social media interaction at age 10 was associ-
ated with lower levels of well-being at later ages among
females. The lack of significant associations among
males, suggests that other factors are associated with
the reduction of well-being during adolescence. Future
studies should examine what these factors could be.
Social media interaction increases with age during
adolescence and the current generation is not expected
to reduce their use once they enter adulthood. It is
therefore important to educate adolescents, specifically
females, and their parents on the consequences of high
levels of use at young ages on their future well-being,
not just in later adolescence but in adulthood as well.
Abbreviations
CI: Confidence Interval; GCSE: General Certificate of Secondary Education;
SDQ: Strengths and Difficulties Questionnaire; UK: United Kingdom;
UKHLS: UK Household Longitudinal Study
Acknowledgements
Not applicable.
Funding
Dr. Booker was supported by the UK Economic and Social Research
Council (ESRC): Understanding Society: The UK Longitudinal Household
Study (RES-586-47-0001); Understanding Society, the UK Longitudinal
Studies Centre (RES-586-47-0002) and the Research Centre on
Micro-Social Change (MiSoC) (award no. RES-518-28-001). Professors Kelly
Booker et al. BMC Public Health  (2018) 18:321 Page 10 of 12
and Sacker were supported by the ESRC International Centre for
Lifecourse Studies in Society and Health (ES/J019119/1). Understanding
Society is funded through the following ESRC grants: Understanding
Society: The UK Longitudinal Household Study (RES-586-47-0001);
Understanding Society, the UK Longitudinal Studies Centre
(RES-586-47-0002). The ESRC provided funding for the collection of
UKHLS data; however they were not involved in the study design,
analysis, interpretation of the data or writing up of this paper.
The decision to submit this paper for publication was at the
discretion of the authors.
Availability of data and materials
UKHLS data is available from the UK Data Service
https://discover.ukdataservice.ac.uk/catalogue/?sn=6614. Data documentation
is available from the Understanding Society website
https://www.understandingsociety.ac.uk/documentation.
Author’s contributions
CB conducted the data management, helped with the design of the
analytical scheme, conducted the analysis and prepared the manuscript. AS
and YK provided input on the analytical scheme. AS assisted with analytical
issues and reviewed and provided input on the manuscript. YK assisted with
variable construction and reviewed the manuscript. All authors read and
approved the final manuscript.
Ethics approval and consent to participate
Ethical approval was obtained from the university ethics committee and the
National Research Ethics Service. Adults 16 and older provided written
consent to participate. For adolescents aged 10-15, parental or responsible
adult verbal consent was required and obtained for participation.
Consent for publication
Not applicable.
Competing interests
The authors declare no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Institute for Social and Economic Research, University of Essex, Wivenhoe
Park, Colchester CO4 3SQ, UK. 2ESRC International Centre for Lifecourse
Studies in Society and Health, Department of Epidemiology and Public
Health, University College London, 1-19 Torrington Place, London WC1E 6BT,
UK.
Received: 24 October 2016 Accepted: 26 February 2018
References
1. Blum RW, Nelson-Mmari K. The health of young people in a global context.
J Adolesc Health. 2004;35:402–18.
2. Due P, Krolner R, Rasmussen M, Andersen A, Damsgaard MT, Graham H, Holstein
BE. Pathways and mechanisms in adolescence contribute to adult health
inequalities. Scandinavian Journal of Public Health. 2011;39(6 Suppl):62–78.
3. Viner R. Co-occurrence of adolescent health risk behaviors and outcomes in
adult life: findings from a national birth cohort. J Adolesc Health. 2005;36(2):98–9.
4. Viner RM, Cole TJ. Television viewing in early childhood predicts adult body
mass index. J Pediatr. 2005;147(4):429–35.
5. The Sedentary Behaviour and Obesity Expert Working Group. Sedentary
behaviour and obesity: review of the current scientific evidence. In. London:
Department of Health. Schools and Families: Department for Children; 2010.
p. 122–5.
6. OfCom. Children and parents: media use and attitudes report. London:
Office of Communications; 2015.
7. UNICEF. Child well-being in rich countries: a comparative overview. In: Innocenti
Report Card 11. UNICEF Innocenti Research Centre: Florence, Italy; 2013.
8. O'Keeffe GS, Clarke-Pearson K, Council on Communications and Media.
Clinical report - the impact of social media on children, adolescents, and
families. Pediatrics. 2011;127(4):800–4.
9. Pantic I. Online social networking and mental health. Cyberpsychology,
Behavior, and Social Networking. 2014;17(10):652–7.
10. Caplan SE. Relations among loneliness, social anxiety, and problematic
internet use. Cyberpsychology & Behavior. 2007;10(2):234–42.
11. Suchert V, Hanewinkel R, Isensee B. Sedentary behavior and indicators of
mental health in school-aged children and adolescents: a systematic review.
Prev Med. 2015;76:48–57.
12. Tremblay MS, LeBlanc AG, Kho ME, Saunders TJ, Larouche R, Colley RC,
Goldfield G, Gorber SC. Systematic review of sedentary behviour and health
indicators in school-aged children and youth. Int J Behav Nutr Phys Act.
2011;8:98.
13. Mitchell JA, Pate RR, Beets MW, Nader PR. Time spent in sedentary behavior
and changes in childhood BMI: a longitudinal study from ages 9 to 15
years. Int J Obes. 2013;37(1):54–60.
14. Santos R, Mota J, Okely AD, Moreira C, Coelho-E-Silva MJ, Vale S,
Sardinha LB. The independent associations of sedentary behaviour and
physcial activity on cardiorespiratory fitness. Br J Sports Med. 2014;48:
1508–12.
15. Valkenburg PM, Peter J. Online communication and adolescent well-being:
testing the stimulation versus the displacement hypothesis. J Comput-
Mediat Commun. 2007;14(4):article 2.
16. Brandtzaeg PB. Social networking sites: their users and social implicaitons -
a longitudinal study. J Comput-Mediat Commun. 2012;17:467–88.
17. Valkenburg PM, Peter J. The effects of instant messaging on the quality of
adolescent's existing frienships: a longitudinal study. Aust J Commun. 2009;
59:79–97.
18. Grieve R, Indian M, Witteveen K, Tolan GA, Marrington J. Face-to-face or
Facebook: can social connectedness be derived online? Comput Hum
Behav. 2013;29(3):604–9.
19. Liu R-D, Shen C-X, Xu L, Gao Q. Children’s internet information seeking, life
satisfaction, and loneliness: the mediating and moderating role of self-
esteem. Comput Educ. 2013;68:21–8.
20. Frison E, Eggermont S. Toward an integrated and differential approach to
the relationships between loneliness, different types of Facebook use, and
adolescents’ depressed mood. Commun Res. 2015:1–28. https://doi.org/10.
1177/0093650215617506.
21. Frison E, Eggermont S. Gender and Facebook motives as predictors of
specific types of Facebook use: a latent growth curve analysis in
adolescence. J Adolesc. 2016;52:182–90.
22. Verduyn P, Ybarry O, Résibois M, Jonides J, Kross E. Do social network sites
enhance or undermine subjective well-being? A critical review. Social Issues
and Policy Review. 2017;11(1):274–302.
23. Gámez-Gaudix M. Depressive symptoms and problematic internet use
among adolescents: analysis of the longitudinal relationships from the
cognitive-behavioral model. Cyberpsychology, Behavior, and Social
Networking. 2014;17(11):714–9.
24. Romer D, Bagdasarov Z, More E. Older versus newer media and the well-
being of United States youth: results from a national longitudinal panel. J
Adolesc Health. 2013;52:613–9.
25. Willoughby T. A short-term longitudinal study of internet and computer
game use by adolescent boys and girls: prevalence, frequency of use, and
psychosocial predictors. Dev Psychol. 2008;44(1):195–204.
26. Liu M, Wu L, Yao S. Dose-response association of screen time-based
sedentary behavior in children and adolscents and depression: a meta-
analysis of observational studies. Br J Sports Med. 2015;2015(0):1–8.
27. Booker CL, Skew AJ, Kelly YJ, Sacker A. Media use, sports participation, and
well-being in adolescence: cross-sectional findings from the UK household
longitudinal study. Am J Public Health. 2015;105(1):173–9.
28. The Children's Society. The good childhood report 2015. London:
The Children's Society; 2015.
29. Kross E, Verduyn P, Demiralp E, Park J, Lee DS, Lin N, Shablack H, Jonides J,
Ybarry O. Facebook use predicts declines in subjective well-being in young
adults. PLoS One. 2013;8(8):e69841.
30. Burton J, Laurie H, Lynn P. Appendix: understanding society design
overview. In: McFall S, editor. Understanding society: early findings from the
first wave of the UK's household longitudinal study edn; 2011.
31. Understanding society, the UK household longitudinal study 2017
[https://www.understandingsociety.ac.uk/documentation]; 2017.
Booker et al. BMC Public Health  (2018) 18:321 Page 11 of 12
32. Lynn P, Burton J, Kaminska O, Knies G, Nandi A. An initial look at
non-repsonse and attrition in Understanding Society. In: Understanding
Society Working Paper Series. Colchester, UK: University of Essex; 2012.
33. Chan TW, Koo A. Parenting style and youth outcomes in the UK. Advance
online publication: European Sociological Review; 2010.
34. Goodman R. The strengths and difficulties questionnaire: a research note.
J Child Psychol Psychiatry. 1997;38(5):581–6.
35. Goodman R, Meltzer H, Bailey V. The strengths and difficulties questionnaire:
a pilot study on the validity of the self-report version. Eur Child Adolesc
Psychiatry. 1998;7:125–30.
36. Lenhart A. Teens, Social Media & Technology Overview 2015. In:
Pew research Centre; 2015.
37. OECD: What are equivalence scales? In. Parisl.
38. Muthén LK, Muthén BO: Mplus User's Guide. Seventh Edition. Los Angles,
CA: Muthén & Muthén; 1998-2012.
39. Singer JD, Willett JB. Applied longitudinal data analysis; modeling change
and event occurrence. New York: Oxford University Press; 2003.
40. Kremer P, Elshaug C, Leslie E, Toumbourou JW, Patton GC, Williams J.
Physical activity, leisure-time screen use and depression among children
and young adolescents. J Sci Med Sport. 2014;17(2):183–7.
41. Witt EA, Massman AJ, Jackson LA. Trends in youth's videogame playing,
overall computer use, and communication technology use: the impact of
self-esteem and the big five personality factors. Comput Hum Behav. 2011;
27(2):763–9.
42. Brodersen NH, Steptoe A, Williamson S, Wardle J. Sociodemographic,
developmental, environmental, and psychological correlates of physical activity
and sedentary behavior at age 11 to 12. Ann Behav Med. 2005;29(1):2–11.
43. Maynard MJ, Harding S. Ethnic differences in psychological well-being in
adolescence in the context of time spent in family activities. Soc Psychiatry
Psychiatr Epidemiol. 2010;45(1):115–23.
44. Zilanawala A, Sacker A, Nazroo J, Kelly Y. Ethnic differences in children's
socioemotional difficulties: findings from the millennium cohort study.
Soc Sci Med. 2015;134:95–106.
45. Lenhart A, Purcell K, Smith A, Zickuhr K. In: PIAL P, editor. Social Media &
Mobile Internet use among Teens and young people. Washington,
DC: Pew Research Center; 2010.
46. OfCom. Children and parents: media use and attitudes report. London:
Office of Communications; 2012.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Booker et al. BMC Public Health  (2018) 18:321 Page 12 of 12
